Objective: Evidence suggests that eating disorders (EDs) may be under-detected in males. Commonly used measures of EDs such as the Eating Disorder Examination-Questionnaire (EDE-Q) were initially developed within female samples, raising concern regarding the extent to which these instruments may be appropriate for detecting EDs in males. The current study used receiver operating characteristic curve analysis to (a) examine the accuracy of the EDE-Q global score in correctly classifying males with and without clinically significant ED pathology, and (b) establish the optimal EDE-Q global clinical cutoff for males. The validity of an assessment instrument is in part determined by its ability to accurately classify cases (i.e., sensitivity) and non-cases (i.e., specificity). Several studies have empirically examined the EDE-Q global cutoff score that yields an optimal trade-off between sensitivity
| INTRODUCTION
While males have often been regarded as a minority among individuals with eating disorders (EDs), evidence suggests that EDs are not uncommon in males, with some data indicating that ED behaviors are increasing more rapidly in males than in females .
However, historically ED research has relied on primarily female samples, which questions the extent to which assessment instruments developed and validated with female samples are appropriate for use with males. The Eating Disorder Examination-Questionnaire (EDE-Q; Fairburn & Beglin, 1994 ) is one such measure that assesses a range of cognitive and behavioral ED symptoms, and is commonly used in clinical and research settings. Despite the widespread use of this measure and its practical advantages as a brief self-report assessment, relatively little is known regarding the validity of the EDE-Q in detecting clinically significant ED pathology among males.
The validity of an assessment instrument is in part determined by its ability to accurately classify cases (i.e., sensitivity) and non-cases (i.e., specificity). Several studies have empirically examined the EDE-Q global cutoff score that yields an optimal trade-off between sensitivity and specificity using receiver operating characteristic (ROC) curve analysis in female samples. Mond, Hay, Rodgers, Owen, and Beumont (2004) found that an EDE-Q global score of 2.30 was associated with ideal sensitivity (0.92) and specificity (0.86) to detect EDs among a community sample of women, although this cutoff was found to be somewhat higher (2.80) in a study of women in primary care settings (Se = 0.80, Sp = 0.80; Mond et al., 2008) . Similarly, Rø, Reas, and Stedal (2015) found that an EDE-Q global cutoff of 2.50 accurately discriminated between women with and without EDs (Se = 0.86, Sp = 0.86).
However, recent evidence has raised concern regarding whether these cutoffs would yield appropriate sensitivity and specificity for males. For example, several studies have indicated that males with EDs evidence lower EDE-Q scores compared to female clinical samples (Dahlgren, Stedal, & Rø, 2017; Jennings & Phillips, 2017; Mantilla & Birgegård, 2016; Smith et al., 2017) . At present, the reasons for these findings are not entirely clear. While females with EDs may exhibit more severe ED pathology, the observed differences could also reflect measurement biases, as the EDE-Q does not fully assess all relevant domains for males with EDs (e.g., muscularity concerns; Murray et al., 2017) . Nevertheless, the finding that males with EDs consistently evidence significantly lower EDE-Q scores than their female counterparts questions the application of previously established EDE-Q cutoffs with males. That is, it may be that a lower cutoff provides a better balance between sensitivity and specificity among males.
Therefore, the aims of this study were to apply ROC curve analysis to (a) examine the accuracy of the EDE-Q global score in classifying males with and without clinically significant ED pathology, and (b) establish the optimal EDE-Q global clinical cutoff for males. Doing so may address previously identified problems related to the underdetection of EDs in males and ultimately improve their access to specialized ED treatment . Anorexia nervosa restricting subtype was the most common primary diagnosis (30.6%), followed by bulimia nervosa (30.2%), ED not otherwise specified (22.0%), anorexia nervosa binge-purge subtype (16.3%), and binge-ED (0.8%). Twenty-nine percent of the sample was diagnosed with a comorbid psychiatric disorder. The most common secondary diagnoses were major depressive disorder (9.2%) and obsessive-compulsive disorder (3.9%). The mean EDE-Q global score in the clinical sample was 3.06 (SD = 1.60), which is similar to scores reported in other male clinical samples (Jennings & Phillips, 2017) , but lower than those reported in female clinical samples (Welch, Birgegård, Parling, & Ghaderi, 2011) .
Participants for the control sample were drawn from a larger data set of 256 undergraduate males attending one of four geographically diverse universities in the United States. The mean EDE-Q global score in the full college sample was 1.15 (SD = 1.06), which is comparable to scores reported in similar college male samples (Darcy, Hardy, Crosby, Lock, & Peebles, 2013; Lavender, De Young, & Anderson, 2010) . Behavioral frequency items from the EDE-Q were used to remove individuals with symptoms of an ED based on DSM-5 criteria Table 1 contains additional demographic information for each of the samples.
| Measures 2.2.1 | Demographic information
Demographic information for the clinical sample was obtained from patients' medical records. Control participants self-reported their age, race/ethnicity, height, and weight. Self-reported height and weight were used to calculate BMI.
| Eating Disorder Examination-Questionnaire
The EDE-Q assesses disordered eating attitudes and behaviors experienced in the last 28 days. Twenty-two items are rated on a sevenpoint scale ranging from 0 (no days/not at all) to 6 (everyday/markedly), yielding four subscale scores assessing restraint, shape concern, weight concern, and eating concern. The global score represents an average of the four subscale scores, with higher scores indicating greater eating pathology. The measure also includes six free-response items assessing the frequency of ED behaviors (e.g., binging, purging).
In the current study, participants in the clinical sample were administered the 36-item EDE-Q 4 (Fairburn & Beglin, 1994) , while participants in the control sample were administered the 28-item EDE-Q 6 (Fairburn & Beglin, 2008 
| Data analyses
Receiver operating characteristic curve analysis was used to test the performance of the EDE-Q global in predicting disordered eating status and identify a cutoff score. The ROC curve is a graphical representation of a measure's sensitivity plotted against its false positive rate Swets, 1988) . Consistent with previous work identifying EDE-Q cutoffs in females (Mond et al., 2008) , the optimal clinical cutoff was defined as the EDE-Q global score that maximized both sensitivity (i.e., ability to detect individuals with significant eating pathology) and specificity (i.e., ability to screen out individuals with nonclinical eating pathology). All analyses were conducted using SPSS Statistics version 25.0.
| RESULTS
As shown in Figure 1 , EDE-Q global scores demonstrated moderatehigh accuracy in predicting ED status, AUC = 0.85, 95% CI [0.82-0.89] . In other words, there is a 85% probability that a randomly selected individual from the clinical sample would obtain a higher EDE-Q global score than a randomly selected individual from the control sample. A cutoff score of 0.02 provided the optimal sensitivity (0.99), however, this score was associated with poor specificity (0.09).
A cutoff score of 3.95 provided the optimal specificity (1.00), however, this score was associated with poor sensitivity (0.36). The cutoff that provided the optimal balance of sensitivity and specificity was a mean EDE-Q global score of 1.68, which had a sensitivity of 0.77 and a specificity of 0.77. 
| DISCUSSION
The current study fills an important gap in the literature by (a) examining the performance of a widely used measure of eating pathology, the EDE-Q, in discriminating between males with and without significant eating pathology, and (b) identifying an optimal clinical cutoff score on the EDE-Q global among males. Results indicate that the scale is able to distinguish between cases and controls with moderate-high accuracy.
Examination of sensitivity and specificity values suggest that an EDE-Q global cutoff score of 1.68 best differentiates individuals with and without clinically significant eating pathology, which is considerably lower than the cutoffs identified in female samples (Mond et al., 2004) .
Although these results suggest that the EDE-Q may be useful for identifying males with elevated ED symptoms, important caveats must be noted. It is possible that the lower EDE-Q cutoff observed among males may reflect actual gender differences in levels of eating 1 Notably, the clinical and control samples differed on important demographic characteristics (see Table 1 ). As a measure's accuracy and optimal cutoff may be impacted by sample demographics (Rø et al., 2015) , the discriminant validity and optimal EDE-Q global cutoff was also examined by age (i.e., 18-20, 21-30) and race (i.e., White, non-White). BMI was not examined as the dataset did not contain an adequate number of non-cases for some weight categories (e.g., underweight). Overall, the EDE-Q global demonstrated moderate to high accuracy in discriminating between cases and non-cases. Although slightly higher cutoffs were observed for non-White respondents (1.81) and those aged 18-20 (1.71), compared to White respondents (1.50) and those aged 21-30 (1.62), the impact of age and race appeared to be relatively small. Results from these subgroup analyses are available as Supporting Information.
pathology that signal clinical concern among males and females. However, it has also been suggested that the EDE-Q (and many similar measures) may better assess ED symptomatology common among female presentations of the disorder (i.e., thinness-oriented attitudes and behaviors) than symptomatology more common among male presentations (i.e., muscularity-oriented attitudes and behaviors ; Murray et al., 2017) . For example, although calculation of the EDE-Q global score weighs subscales assessing weight concern and shape concern equally, evidence indicates that compared with females, males with
EDs are less concerned with weight but equally concerned with shape (Strober et al., 2006) . Thus, males with EDs may not demonstrate high scores on weight-related items despite engagement in clear disordered eating patterns. In contrast, behaviors that are more common among males with EDs such as a pathological pursuit of muscularity are not indexed within the EDE-Q, which may result in the underdetection of these behaviors and a concomitant deflation of global scores. Therefore, apparent sex differences in EDE-Q scores should be interpreted with caution.
Limitations of the current study include the use of a self-report measure to identify the control sample and nonstructured clinical interviews to identify the clinical sample. Therefore, the use of a structured clinical interview to identify cases and non-cases is an important avenue for future work in this area. Further, although items contributing to the EDE-Q 4 and EDE-Q 6 global score are highly similar, it is possible that slight differences in item wording may contribute to differences in scores observed between the clinical and control groups. Finally, although subgroup analyses indicated a limited impact of age and race/ethnicity on measure accuracy and clinical cutoffs, additional work is needed to examine the generalizability of results to diverse populations.
In sum, the current study suggests that the EDE-Q global score may be useful in identifying EDs in men, although results support this use of a lower cutoff than those reported for female samples. Application of this cutoff may serve to improve ED screening procedures in males, and in turn, identify those in need of specialized ED treatment.
However, concerns remain regarding the measure's ability to comprehensively assess all domains of disordered eating relevant to males, particularly muscularity-oriented concerns. Therefore, careful attention to the possibility for measurement bias and continued evaluation of the scale in males is encouraged. 
